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(57) Abstract: 

PROBLEM TO BE SOLVED: To correct a plan so that the 
correction is suppressed locally by finding an optimum 
solution which meets essential restrictions as to one 
partial plan to the utmost and further finding an 
optimum solution which meets target restriction based 
upon the condition that a previous plan is not corrected 
as much as possible when the essential restrictions are 
met. 



SOLUTION: A partial plan correction part 60 when 
reallocating remaining operation styles to remaining 
resources in response to a change of the operation style 
of a resource at a specific date performs the 
reallocation of the date by referring to restriction 
conditions 34 and a rule base 35 so that the cost in 
case of a violation of the restriction conditions is 
minimum, and generates a corrected plan 32. A 
correction path search part 40 decides whether or not 
the essential restriction conditions are met and repeats 
the process of the partial correction part 60 when not. 
If a sufficient solution can not be obtained even by 
making a search as to a specific number of succeeding 
days, that is reported to a plan adjustment part 80, 
which supports the relaxation of the restrictions. 
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kKMLx&mm<Dwm<Dttij cmmmw ©5^ 

n «: JB 1 ©BflBSK&ftM b x 

iKJ*#£-SfS 2 ©BflBftff&IMAU 

t5i^©3^ hX»^^*ttfc*3©E1(Bi1IK: 
4MAU 

^M-pJ© 5 fe'»3fe©NHB»lc:JRi-»^!te< 4: t> 1 o©» 

tecoMmmmzva < m *> ©*«fc# vxm *) ommmm 

2©SBflB61Ifc*MrtU ttH«flMI6i3ftK-*-S4§#©a 
* h SrfS 3 ©IBlg^Stc^ U Wtt£©*MflH::ov* 

M*4(3] tt»£©l*|«»fcoV*Ti-^T©WH*&* 
t Kff #J3 1 Sr^tfttH bfcfWfc*«36«_hli:*«"*- 

5 r t t i-5f»*« i K*0fmm jE^m a 

©***&* orwra©«««^iwfciinEu &m 
fe<Dmmmz.mm-rz#fmm<o 1 oicov*-cw«rjfe©i* 

i i2«©n-mtf je^&„ 

[«*S6] K*^3WW*©lofcovvr©ttS« 
v*t©KWW*S©*HS© J: 5 (clttl^SttftoiMllffti: 
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^»WWa^fcSI»9ifi*IftfcjiB«-r**«©«FlWflfK 
ov ^KSrJfeEUfc* T©*fflW 3 ©&« t ffM^IE trM 

ft. 

!«#©«■* KloVT, «|J|&jtR©aftSr»tt-C«ai-5 
•t©tWI£E*&. 

#*£te#br**«©»B©tb8r mmmm) ©?fe 
© i oMi? srfct>oftiniJ:*4 u m\m*miE 
-rzmmz&^x, 

m&mti-rzm 1 ©latest, 

m&w z&m-tzm 2 ©ciiaw t » 

20 3 ©fEtitSlEfii:, 

ikm-m© 5 t>»3e©B»iBwmjiii-s^* < 1 1> 1 o©» 

«©»BJ*tt©S3El!y£# bT^JS-rsSiSI t ZO&M 

&vmmmw t &&<my<o&m\z.tt\,xm»<ommmm 
zwmm-rz t #i-> < t t>K4»«©i«n«i^m» 

toiU h©«»t*-*/M!:-t-*J:5fctt^© 
30 ^LT S a«lt5c©W-B«r*lEbfcVNr. t 

i*«neK:itRi-6»a'©=^h*«nttu 
\*&m , &<»'mmm^^x&=* * h©^m-*S/>{--rs 

<t 5 Kt««iJ S Sri" -5 r i: Sr«M» k "^-S 8 BB«© 
[«MlO]KfeI¥Slt $e>(c^#S©^fM^(c 
i#> K»ffl»tt©*JEi:»WfRiafc«r*tHlEjEbfcW- 

40 m.<Df\;m<gjEmmo 

[»«©»«!*»«] 
[0 00 1] 

[JftHOA-t-S&JK&IF] *%?f3^*^ *fo*»C»f^j«S 
[0 0 0 2] 

[«*©«»] S-T-tfStftlSrfUfflbTtt^fcgfiSSrfiJ?) 
so ffi-fts$HTv^^ 0 b^bH/SteSftTv^*-^*— y 
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[0003] tmMKiElcMt- SSEIS LT, ft|*.lf4*n 
¥4-16857 0-^^^fceo r©^$&tetr*$$-h 

ife TSo 1 v i ng Large — Scale Co 
nstraint Satisfaction and 
Scheduling Problems Usin 
g a Heuristic Repair Me th 
odj (Proceedings of the Ei 
ghth National Conference 
on Artificial Intelligenc 
e, pp. 17-24, 199 0) -CSS^jSJVCV&tr 

tBttfcfco-OaD, 4KEfrJiH?rttlc*|i;!tS©a*BJCft» 

(ooo4j iztcmmfejEX'te'j'tt^WjEmx-s-x. 

trltffr&K/Bv^ftWi LT, Wi«W4-8 1 9 
6 8-§-<k«§r#tf3;: t*s-e#.5. :©»ti> fM**>2l 

< T»trtMJ»itRfl^«:iS^£ 1 1* LftV \ £ ©fc 
[0 0 0 5] 

[a§W#fl?»LJ:5 t-rsWffl] K-h^fcJ^t-. 4£ 

[0 0 0 6] £©<fc5ft*WfcflS3<--Cfc;*;ft, 
£:<*>©-?#>•?, ^oiwtnir^t -cts^ft^ 

[0 0 0 7] 

[ttjB«r«Hfe-*-*fc»©*»J *»wr±» 3f*B#K^it 



(3) ti¥9-2 4 4 7 0 6 

4 

t> i o©*«©3i/b#»©*w::js# LT^M-t-sesn 

*WWlcBW^*i*IH#©loi©|S|^#«Ei-5fW*&* 
#£r3fej£i-5t>©& U SMftCiStSM©^^ 
r-©if£tr£*/N;:-t-5 i 5 iz.z.<D%r7£e>mmmco\,^x 

[o o o 8] *%KJ-<ttt«, i o©h#h«^ov^t© 

trK (SC^tfiB) rwgfcfrfrWcoV^ 
10 tf £ 5 «»tjJ5«C©#J#Sl*#«r3teJB-*-* <fc 5 ft*5S©fl¥£ 

jEL*V^fc«>©SiJM#^litiJ^i LTiAt, B« 

/ffrm*mW©*©»8«*3«rlfciELJfeV*J: 5 &&3S#P 
[0009] $ kK#je©&#tr®fco^T#»;feftjg| 

z.(r>mmmK^xz.(DU^m^miE\^ r 

20 ©»^WMfcW«i-**K>W-BI© 1 ol^ov^t JJEWfH 
^©«iaSr«l»3)S-r. ■*-ftk»*>i65«©»JI&*ft=Sr*ja-f 
S»#trW**»3fc»©^fc»©tt#»rWR:£s«S 

[0 0 10] ^©i 5tcbT^©©J^#Sr^Si-6 
i5^tS»^j5t^ JRKR©tt5»rHlz:Sg««r 
«FMtt©E^lR](c^Sre«$-a-r^rft, 

fc*f 5 jg b ■C«*»©«^W-BBi«MR $ * 
30 [0011] 

I»W ©*»©»«] 

(1) f*C«>fc: 
«T, *5l^©tf®^E^fe«r*PfSffim-lii©tfiERg® 
fcjgffl Lfc#&©3dfc#«fc:ovvrBIB*JBv^fftW-t- 

[0 0 12] EI2tt\ *Walffl*i:Pf«*i/2.t©-e. * 
W#l B©«fM*©R|lca«3*v**taSr*-*-Ht?*> 
5 C Br^tt©;frlRll!:B**9fc*U «£#©*!*] J-jlffl© 

40 0©3gffl©tt*X«31ffl^Sgtt, «8 5^jS#*tJl|l?A^a 

[0 0 13] H3tts *W»8tr1Ilfci5<-*-BT?*>*, r 
©trBtt, ^^^^.-^©Sffl{c5fef£oT«^(C^$ 
*i/StHi-C*>»), WT*«Jtrllii:i¥^r kfc-*-*. m\t 
«tt©*lR](ci<5r^©5*>©P#Sr*b, i^tt©^[R]tw 

50 5. *W31ffl^S>S51ffl#-^0~2 2©V>-T^*»©« 
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[0014] JSfcl£#lf 5TO a ~ d ©TO&#fii:. MM 

(Hilda : #*W©SB©tt|»t?H:WB©l»3»S5i:iaife 

TOb : #^M«3 a^rt^^SrSJtSit 

TO c : TO b ©tt^^l^feftfet^fefflStfg 

Bj^sfcbftv^t 

TOd : TOctC*3(t5^3£<OSfIB©^»e>^fc^J* 
[0 0 15] WciilfSTOe-gWTO^^m. ft® 

^je-ts t t^jti-^tTO-efes. 

TOe : iSfe^*:M«Se«a-Srtf 5fc*l-^*MtS 
B©SfflSr3£#-rs 

TOf = 1 B04 , -C©tf3E*-CtSf£tt^<i-^ 
TOg : ■C*S««-«V^«||B©ltE"CB«IW-WKi*»-*- 

to e «^TO*#-e*> to f 2*.t* g 1 mmm 
mxfejEmz.'&m<n am t * $«•■-<?*>*. 

[0 0 16] »:W5»h~ i ©TO3M£I4. ft® 
*&iE-rz> t ##&^#TO-e£>5. 

TOh : &%Lffi<DmB<ommm-i&B(DMmm£mv,x 
TOi = 6 B&.?az.mw!$tmic&M-rz>z.k 

tfWfctt jE1" 5J:t, TO a XtWWtt h (4iK;|ITO#:# 
TO i «S^TO*#T?fcS. 
[0 0 17] 0 3t^i-*M»>fflW-pi$rSffl*^, 00*. 
«fc 6 *M©» p»|c J; o T*t»W« U ft 

e>fcv***a*£Da. r©itTOeK4o-c*-? ,! #c&f 
(»iww-W3a»6>*fci:#?ffMST»*>6) . *nmmmx 

ft^ftnifiENjBtt:, ±iE©TO&#£«JEU afei^B 

[0 0 1 si ^©wctfttf, 1 R<z>&mnm\'i.2 1 

•&<D*i^{c2 3«ffl(DaffiSr«Ut)^'C-5t>©-Cfc^„ *> 
5B©»ffltfiiii^H-t-St. TO^#Sr#«b/iVNi: 
tSB(c#*MI-S«Sr#J«3^-C6«iJt)ST^©^ f 

b <d^je *smti:mmttm<Dm*-mz.®.&mx 

*ttse>fc**ffli**. i©ipiatfe5B©io 
©jgfflft®£ffl?§;££ Lfci^r^d^M^-rsSB© 

■Rtmoa* s e>jc«£-*-3B* b ©sfflw-B©ite, 
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**r«MW3. ^mmmmt. b«©*ic 
[Rjttr-r^r ©SESSr 1 o 1 ogngt-rs t v-> 5 ^&-ei4 

ft<, 1 B^-©SffltHiifCoVNT-e#5^fj-TO*#S: 

^©^m*fflW-H{-oVN-C® 
ffl Lfe^©«»^#icaS LTV^cf>lB &<DMm%t 

©#B#©SC^ffH«B^W-Ili©jl?) i:ft5o 

[0019] (2) mi<ommmm 
m 1 i*» as 1 ©*m^ffi©«**!iasg©«^sr^-r0 
-efcs. **trw-® 3iiffl3 tc*-r 4 5 *tiEio*i 
twwtif-^-efc?.. mmm 3 2 « 1 ox 

»4«^c©x-^/v-t?«^$4x, ^-^/HiTOiSSSr 
^tptfHtt®X«TOBS©*v^Sii*©^jEW-WC*> 
•So SU^W-H^jEIS56 0{4, ^-^b^fc^-y/Wi&©* 

tirtMBrs \ 2^mvx^-^hivti&H 

20 ©gp^W-H(ioVN-C-e# 5fcltTO*#£;fc&-t-5*Ji 
©affltHBSr^fe, *©^mtcJ:oT-^^.e>^fc^E&f 

iH3 2 srf^iEi-.s^agij-efcs. miEm?&nm&4 0 

SWrttWHIaEtte OflMfcEUfcllaEW-WS 2 -Sr#M 
*SJ:$fct>0>*»5avfc5| ! llJ£U If-CtS^©^ 

30 ag^&e 3 6 f4, tmmm 3 0 stetoft^ 

Zo A*JS«3 7I4, feattB3 0K:8SK£*u ffi*^ 

J4, «EESJ»«g^gP4 0*^©^XI4g*(C^-oT* 
*»*<tEW-Pi«T*3j*36* 3 6 Lfc •) , $IJ^»S 

Sr-&tp^IEtt-®^oVNrTO^fP©^S^ LtMLfc 
f^IEfftB^Sr^SB3 6±^^-T5toaS5-efcS. 
^]EiSBS^ma54 0, «|5^W-®»EgP6 0K(mWH9t 
S58 0t4, M3S^«3 0©EHafi«K«Hlft**tSro^ 

3 3 t4, 0 2 (C*-r<fc 5 5^ 
fc^o TO^#3 4J4, ±BOJ:5R:*waffl»HB^ 
f$.-fZ>t %J&xmiE1rZ> t # ©TO^Sr»)Wi-5 7 r 
4*XfoZ>o /v— ;i"<—7. 3 5 f4s tf3EiSBSai^«f!4 
0, AKttHiHiEjEtte 0SUfffHPSgP8 0*sfiJ^Ma 

®3 1> 1IHEM-H3 2, *nfSffl*3 3. TO*#3 4 
/W<— * 3 5 (4, ftia^B 3 0 ©|Bti^«JC*& 
iW $ *IZ> 7— ^X»4 7 r W /WT?*> 5. 
50 [0 0 2 0] 124 aS:^E14 b»4, ^IEMSS«mgP4 0 
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mU4 0 fit, 7*»6>W-WWMBJ8 OSr^H-S 

itiS»cttoT*amW3 1 Srtf3EffBI3 2 t LTf? 
L> **Lfc«EHW-B3 2K:r-://v££tt^-U mm 
e fctfco TijfeK Lfc.*M<£>S B ©Sffl ttffi&m 1 
f 5<fc 5K«uEW-jIj3 2^Ei"^> ^7-^4 1) o 
&KB&tfB£ LT*tmB3 2©^— ://v^ tfEtt 

^e*»^[RJ^IE^ (B#©±#*Ir1) Sr^7^— ^ 

Of*, tf3E«-B3 2©f-^, tfiEBtt\ ^JfefrlR] 

6 0 fcnf U -et S^ltffljKJ^Sr^J&i-S J: 5 
gB^-H-Bco^IESrfto T^m£^:t kftfc^— 

tofitt-H3 2{^t&iwr5 c^s^si) o rr-e 
telm&mttffivmm &m t> m x z r. 

ftumzmm u hoe b tzw&iEK t &t>mmmm<D 

t IsXGLMMm&EM&ttn-rz (^^5 2) 0 r 
£ B (-ttuE V * t <g]E B cogC# 

vrm»vm a d .st*^ h <D&mmifo\^Rit-r 

[0 0 2 1] /U— /Vp : i f ^JE^tl/fcSB^W-W-J: 
then «A1Mj|&&KA= 0 

)V—)V<x : i f {^E^frfc^f+Bt-oV^Tifci nm 
then ttftffl£lj&K£= n X 1 0 0 

ftfcf (^.T"5'7 P 5 3YES) . $tWffl&&8 OKWJEV 

i*f-SrLT (^f5'/5 4) , ft**:**!*-*-*. 
jtSS^O-C/iV^fct C*^ 5^5 3 NO) , <iuE£;ft 

*»fc*IJ&*-S (^f5-y5 5) . m.lfffflitib. c, d 

•5c a»fc:iBI*& b , c, di;S5Ltv*««fi(oa» 

S) , XTy^5 1 ~5 5©&3£rj?r;©H]$tfTo-0''& 
WS§£- (7f-^5 6NO) , fh»Lfc«»$iJ^*S* 
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7) , ^.7 i s/7'5 Hc:MoT_hfB«k3SSri»t)igi-„ 
5-/5 6Xffij£m&t\*. ftMGi© f6 BW^tcVWfh 
Wfctt»-T * £ t J ©*#fcfe*.tf0f7EHl*B: 5 1 1£ 
5„ XT 1/ 7 5 1~5 5©^3£^£[H]$cfTofci # 

(^5'7'5 6YES) , XTy^4 3^n^. BfiW 
ffi<0^—7A>£,. {*:EUfd*jEftB3 2©^— ?7v£, 
B Xt**©«»i|i!)Jft»£a:Srt«3S5«S5 8 0 <c$ft 

5 5 NO) , tHBBS&EgBS 0{C^iEbfc^IEtfiIi3 2© 

io T-y/uteZs*?*— ?t L-ctt*MF:*rtB©l*TW#fc 

[0022] w-mMfiffi 8 o frbummotz. t % . 4* 

jE@&8S3tgB 4 0 ttg^t-^jEfea Lfc^lEH-Bj 3 2 

(^r-77'4 4) o WcB^ff®ti-5tf^tf-®3 

S^OtfiEB, ^e«cD*f«]^^*rS] (B#»T^ 

4 5) „ r.r-T?B*ttBtt*«t!:«EjE**tfc4lEHW-pf3 
20 2T?fc.5 <> {*jESt!&^gB4 Of*«fbV^3EH-B3 2© 

UTSB4)-tfBtfESP6 OSrtflWHU SP^ 

IW-B3 2(^*&iift-r5 (^•xs'7'5 1) . fIBWi 

tc±|EcD J; 5 fctt*MMfifi*Eaf fcW-Jf L. ^ 5 

2) , «flHtdiKl3ftSA«s 0 -eS>tv« (^^2/^5 3 YE 

s) , nmm&u 8 o \c<&je vtc&jEtfm 3 2 <dt—-7 

30 4) . ^aSrJS&T-rS. «»«H9aKflE*0Tfft< (X 
7 1 ?'7'53NO) > '&^%g.X-$>th\£x'ry75 1~5 

O) , ^ZEB#SraS»*(Rl(cj<fccOB^iS^b (^^^T'S 

7) , *Ty75 i\z.m^x±uxm*m Y )T&-r 0 *t 

1 ~5 5<D%±m%:f5ifem%tff'otcb -f-^fc>*> 
B COS B cogC^H-BJ-ov^TtoaSrfifofc t # 
(^fs'7'5 6YES) s XTy^4 6 B^ff 
Bco-r— ^/w^S, 1£jEtimVtcigjEitm3 2<Dv— 

40 

[0 0 2 3] Wtftf-BW88&8 0*»?>#J#P«SRofci: 

5'7'4 4~4 6CO*D ; aS:@fSlHl^ : fToTV''^:V^ 
(X^ S /7'4 7NO) , XTyrfA 4\Z.MV. 
t^jE«iaUfc^EW-B3 2*«9UT3WLV^— p^/w 

(CtfEfeaLfc-f^Eti-BS 2 coir— ZTVl^ ffbV^7 i — 
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YES) . W-HPfi«|J8 0fcjJI8l6Srl5*i-5 (xf?/ 
4 8) o 

[0 0 24] U^mmiEU 6 0 (4, ^-^.C)^^-^ 
/w£ £ t> otf jEtfB 3 2 LT^-i 6>*u/fc« jE 0 H 

©SB^W-MSrltSEb, ^lEbfcgp^-H-IIilCioTlllC^ 

ClJ =l :*Wi*31ffl j fcWOarfetuTV*. 
c tJ = 0 : 3m i j iCtUD ST e>^TV^£V\ 

[0 0 2 5] 

[fl] 

. m n 



* [ft 2] 

x i j = 2 ^ k y k i j 
kGCND 



(«2> 



C i j X i j 



(«1 ) 



F= S S 

j = 1 i = 1 

[0 0 2 6] -C-^itfottSBttBBfcFSrft/Wci-Scj 
[0 0 2 7] 

V,. S c u 

j - 1 

[0 0 3 1] i-ftfrVT^TO j fc»b-Ccijfr i ^1 
Site ijSr j » 1 d^m^^D^fc^rfctcO^ 1 -e 
[0 0 3 2] /l^— /W<— * 3 5 \z.mh£tiz>i&m<o&& 

k = 1 O^ftOW^^l^ j OtH^^^ 

5 ; 8 ,= ioooo 

k - 2 : IfLffi i 3^«fe3bK^T?*5<0^3Iffl j fcHft*tfSfc 

; 8 2 = 1 0 0 0 0 
k= 3 WfcaTT?** ; ^ -C* 

v^t ; fi 3 =ioooo 

k = 4 : *Wi*^«**^WH»cttae>fettfcWia*"e 
# ; 6 4= 10000 

k = 5 : *«ffHBt?*»6>nfc*W i (Olffl^llfl?^ 

»b j (ommmtm? ; $ 6 = 1 o o 

k = 6 :»WWlB-t?ft»fo^fe31ffli:a^ j 39*515 ; 5 

6= 1 0 0 

mm j fcfcMft3£#^ ; 5 7 = 1 0 0 
»i^cNDof-ek = 1 — 4^ g^ttpneov^ 
©«»isi^at, k = 5'v7*wwwKov^ 

& 0 ^^as^^v^^^fi, g«®j^ascon^ 



[0 0 2 8] :rT5J»k[:oV^Oa^h(Dl 

y kiJ =i :*Miciffl j *mvmxtcb$mmk{c 

y klJ =0 : ffittb>5i:V\, 

10 Tfc^o cNDttKTfc«i-»Jia«>*-& , x?*>*o i-*k> 

*> x , jtt a k y klJ Srifc-g* C N D CDi^T k CoV ntAP 

[0 0 2 9] 
[*3] 

n 

Vj S C i j = 1 (»3) 
i = 1 

[0 0 3 0] 
20 [ft4] 



* 

= 1 



(»4 ) 



[0 0 3 3] ^*5^<DSffl#JS^*gS$ttfcfc#, *B 
^ti"^*M i ROWS j *>fo(ft*»jh,5. ttftWifejE 

[0 0 3 4] ELL©* 5 LT«*mH©«»ffl»*E 

^ffK^Cfct LTfc*JlMMrS*t5fcjEW-lIi3 2 
•MSfitKMHW-SJ:* (^}>^4 3S.V4 6) , ft 

[0 0 3 5] 0 5 14, ttMHM 8 0 ©ft!«©«Ht«:3< 
50 t7a-ft- h"C*>-5 0 tfJBS8«SB8 Ott, ffl-fft£iE 
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11 

mi® 8 0 is, ^-rn^^m<Dmmic <t o rsaasr^te 
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